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INTRODUCTION
The trigeminal nerve is the fifth of 12 pairs of cranial nerves in the head and is responsible for the main sensory perception of the face. 1 Trigeminal neuralgia (TGN), or tic dolourex, is an unbearable condition consisting of unilateral short bursts of lancinating pain in the allocation of one or more branches of the trigeminal nerve. It is the most common facial neuralgia, explains the most excruciating pain known to humanity, happens in episodes and exclusively unilateral, with more chances towards the right side. 2 The pain may cause due to the irritation of the trigeminal nerve, involves the lower face and jaw, sometimes it also affects the area around the nose and above the eye. The nature of pain could be like an electric shock, brief, intense, stabbing, and repeated in every few seconds; it can be triggered by several actions such as speaking, chewing, swallowing, brushing the teeth or touching the face. Studies report that, in every year more than 150,000 people were diagnosed with trigeminal neuralgia with a prevalence of 3-6 per 1,00,000. 3 The condition can occur at any age and sex, but most commonly diagnosed in adults in their 5th to 7th decades of life with more predictive value in female population. 4 It is also reported to have a genetic risk factor, that the disorder runs in families due to an inherited blood vessel formation. Diseases like hypertension and multiple sclerosis (MS) act as risk factors for TGN. Irritation of the trigeminal nerve may lead to the pain, which may happen due to the contact of trigeminal nerve with artery or vein at the base of the brain. This lead to a misfire of nerves in the brain due to the pressure created on nerves. Other reasons such as intracranial tumours, demyelinating or inflammatory causes may also trigger the condition of TGN. 5 There are several effective ways to alleviate the pain, including a variety of medications such as carbamazepine, phenytoin, muscle relaxants, gabapentin, clonazepam, sodium valproate, lamotrigine and topiramate. Open cranial surgery and lesioning procedures were also available for the management of pain associated with TGN. Before this, accurate diagnosis of cause for TGN may have an important role in the management of these conditions. The diagnosis of TGN is commonly based on the patient history and description of symptoms with the neurological and physical examinations. The other disorders which cause facial pain such as post-
A B S T R A C T Introduction:
Trigeminal neuralgia (TGN) is an intense facial pain in the distribution of the trigeminal nerve. The common reason for TGN is the compression of the cisternal division of the trigeminal nerve by a vessel, commonly by an artery. Magnetic Resonance Imaging (MRI) plays an important and confirmatory role in demonstrating neuro vascular conflict which is the commonest causative factor for TGN. This study was conducted to evaluate the cases of facial pain in the distribution of trigeminal nerve by MRI to assess the pathology behind and to link the clinical data with imaging findings. Material and methods: 47 patients with trigeminal pain with or without associated neurologic symptoms were included in this study. MRI of the brain, dedicated trigeminal nerve protocol (SPACE) was conducted with contrast injection in the selected cases according to the findings in the conventional scan. Causative assessment of TGN was conducted. Results: Among 34 patients, MR could depict the etiology of trigeminal pain and 13 patients had idiopathic type TGN. In 27 patients, trigeminal nerves were seen in close proximity to vascular loops. In 16 patients the cisternal portion or root entry zones of nerves were significantly compressed due to vascular loops. In the majority of cases, the culprit vessel was a superior cerebellar artery. One patient had infarct involving the brain stem, one patient cavernoma involving pons and another one patient had features of gliosis in the region of the trigeminal nucleus in the brain stem. Extra-axial mass lesions compressing the trigeminal nerve were detected in four patients. Conclusion: MRI can yield high accuracy in the evaluation and appropriate treatment of patients with TGN.
herpetic neuralgia, temporomandibular joint disorder and cluster headaches should be ruled out before TN is diagnosed. Obtaining a correct diagnosis is difficult due to the occurrence of overlapping symptoms and several reasons can cause facial pain. Hence the finding of the causative reason for facial pain could be helpful for the detection of TGN.
The visualization of the trigeminal nerve is possible by using modern imaging techniques. Magnetic resonance imaging (MRI) is the important and primary method for evaluating symptoms associated with a trigeminal nerve in the majority clinical settings. 6 MRI can detect the reason for nerve disturbance such as a tumour or MS, which leads to TGN. In other cases, MR imaging of brain may help to find the reason for nerve irritation. Hence the study was carried to evaluate the MRI findings in patients with trigeminal neuralgia.
MATERIAL AND METHODS
A retrospective study was conducted from January to December 2017 in radiology and imaging department of MES Medical College after getting the approval of the ethical committee. Total of 47 patients with symptoms of trigeminal neuralgia who were referred to radiology and imaging department of MES Medical College for MR imaging were included in this study. Written informed consent was obtained from all patients. The study population consisted of 23 females and 24 males with an age range of 15 to 73 years. The inclusion criteria included patients with persistent facial pain ± other neurological symptoms or signs, all patients underwent MRI and were assesses clinically by Neurologists. The exclusion criteria include any other associated cause of referred pain including dental troubles or referred cervical myalgia and if the patient has any general contraindication to MRI examination.
MR Imaging
All 47 patients underwent MR imaging in the standard protocol of MES Medical college hospital. The Imaging was performed with the use of a 1.5T MR imaging system (Siemens Avanto). Imaging sequences of the brain included Fast spin-echo T1-weighted images, T2-weighted images, heavily T2 weighted SPACE sequences, FLAIR and DWI. From DWI, ADC maps were calculated. SPACE sequence was performed in all patients to assess the trigeminal nerves at the root entry zones and cisternal portions. The contrastenhanced study was used in selected patients. Images were obtained from the level of brainstem nuclei to the extracranial branches of trigeminal nerves and muscles of mastication. Patients tolerated the examination with no complications.
Images interpretation
Two experienced radiologists retrospectively evaluated the MR images in consensus. Images were analyzed to look for probable causes of trigeminal neuralgia. Brain stem was carefully examined to look for any parenchymal lesions. Any vascular loops compressing trigeminal nerves were looked for in SPACE sequences. Intraaxial or extraaxial mass lesions were also looked for. Patients with normal MRI findings were recommended to do trigeminal tractography study for further evaluation of the trigeminal pathway.
RESULTS
The study population contains47 patients having 24 males, 23 females with mean age of 39.67 years ± 12.4. Among them, 21 patients had trigeminal pain associated with other neurologic symptoms and/or signs (Fig. I) , the other 26 patients presented with only trigeminal pain. 1.5 T MR studies were performed and the results of the clinical and imaging findings are summarized. Of the 47 patients who underwent MR imaging study was negative in 13 patients. Vascular loops in close proximity to trigeminal nerve were seen in 27 patients. In 9 patients loops were only abutting the nerve. Significant compression of root entry zones or a cisternal portion of nerves due to vascular loops were seen in 16 patients. The superior cerebellar artery was culprit vessel in the vast majority (22 cases) of patients (Fig.  II) . In one patient an AICA loop was seen abutting the trigeminal nerves bilaterally. In 4 patients exact origin of the vascular loop could not be made out and some appeared to be venous. One patient had infarct involving the brain stem. One patient showed features of gliosis, due to some previous insult, in the region of the trigeminal nucleus in the brain stem. One patient had cavernoma involving pons. In four patients extraaxial mass lesions were detected, compressing the trigeminal nerve -two acoustic schwannomas (Fig. III) , one trigeminal schwannoma ( Fig. IV) and one petroclival meningioma.
DISCUSSION
It is important to detect the etiology of facial pain, where the precise diagnosis is mandatory to plan the best and effective therapy. Several conditions like dental, ENT, and eye disorders may cause severe pain in the face; they can also miss considered as the primary head/facial pains. The International Association for the Study of Pain defines TGN as sudden, usually unilateral, severe, brief, stabbing, and recurrent episodes of pain in the distribution of one or more branches of the Vth nerve. In this present study, 13 patients (27%) were having the idiopathic type of trigeminal neuralgia as they were not found to have any structural abnormality in the MR imaging studies. This result was in accordance with Eman and McMillan, they reported that many cases of TGN can be due to the idiopathic reason, and in sometimes it may occur due to secondary conditions such as multiple sclerosis or tumours which can be imaged by CT or MRI. 7, 8 Even though DTI results are beyond the scope of our study, patients were suggested for additional examination such as MR tractography to study the trigeminal pathways. Compressions of nerves by vessels are the major cause of TGN. Most of the time the cause for compression may cause by a tortuous, elongated superior cerebellar artery (60-90%). 9 Vertebrobasilar dolichoectasia, elongated anterior inferior cerebellar artery or venous compression may found in fewer cases. Several autopsy studies show that 90% of the patient having TGN has some degree of contact between the 5th nerve and a blood vessel. 10 In the present study, 16 patients (34%) were found to have a significant vascular loop compromising the trigeminal nerve roots. The compression was found in root entry zones or a cisternal portion of nerves. In 27 patients, vascular loops were in close proximity to trigeminal nerve and in 9 patients loops were only abutting the nerve. This compression and displacement of the nerve by the vascular loop is well evaluated by the CISS sequence, which demonstrates the thinning of the root entry zone, and allows exact identification of the vascular loop. It has been proposed as the initial screening procedure for all patients with refractory trigeminal neuralgia, especially if surgical intervention is being considered. 11 The superior cerebellar artery was culprit vessel in the vast majority of patients. The neurovascular confliction of TGN patients is relatively complicated, and a superior cerebellar artery (SCA) along the shoulder of the REZ compressing the caudal side of the trigeminal nerve ventromedially is common. 12, 13 In our study, one patient had seen with an anterior inferior cerebellar artery (AICA) loop abutting the trigeminal nerves bilaterally. This was in accordance with other studies. 14, 15 The possibility of multiple offending vessels (arterial and/ or venous loops) should be excluded with careful inspection. In our series, venous compression is rare in TN patients. In 4 patients exact origin of the vascular loop could not be made out and a few appeared to be venous. One patient had infarct involving the brain stem. One patient showed features of gliosis, due to some previous insult, in the region of the trigeminal nucleus in the brain stem. Gliosis is the focal proliferation of glial cells in the CNS in response to insult. By strict definition, gliosis is not synonymous with encephalomalacia which is the end result of liquefactive necrosis of brain parenchyma following an insult. One patient had cavernomas involving pons, which was also reported in other studies. 16, 17 Intracranial extra-axial pathologies arise from tissues other than brain parenchymas, such as meninges, dura, calvarium, ventricles, choroid plexus, pineal gland, or pituitary gland. The present study shows extra-axial mass lesions in four patients, which compressing the trigeminal nerve.
There are many kinds of extra-axial tumours and tumourlike lesions, and their definitive diagnosis can often be made easily via imaging studies. In the present study, extra-axial tumours were two acoustic schwannomas, one trigeminal schwannoma and one petroclival meningioma. 18, 19 
CONCLUSION
In patients with trigeminal neuropathy, clinical features alone may not be enough to localize the lesions in most cases. MR imaging is a non-invasive technique devoid of ionizing radiation, which allows multiplanar image acquisition. When properly performed and interpreted MR imaging can yield 
